Development of a homogeneous fluorescence anisotropy assay to monitor and measure FtsZ assembly in solution.
We present here a fluorescence anisotropy method for the quantification of the polymerization of FtsZ, an essential protein for cytokinesis in prokaryotes whose GTP-dependent assembly initiates the formation of the divisome complex. Using Alexa 488 labeled wild-type FtsZ as a tracer, the assay allows determination of the critical concentration of FtsZ polymerization from the dependence of the measured steady-state fluorescence anisotropy on the concentration of FtsZ. The incorporation of the labeled protein into FtsZ polymers and the lack of spectral changes on assembly were independently confirmed by time-resolved fluorescence and fluorescence correlation spectroscopy. Critical concentration values determined by this new assay are compatible with those reported previously under the same conditions by other well-established methods. As a proof of principle, data on the sensitivity of the assay to changes in FtsZ assembly in response to Mg(2+) concentration or to the presence of high concentrations of Ficoll 70 as crowding agent are shown. The proposed method is sensitive, low sample consuming, rapid, and reliable, and it can be extended to other cooperatively polymerizing systems. In addition, it can help to discover new antimicrobials that may interfere with FtsZ polymerization because it can be easily adapted to systematic screening assays.